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Figure 6: Evolution of coarsely quantized wave as it propagates toward the shore.
A sample time series entering grid A (top), and time series calculated as MOST
output in points marked with “+” on grid A bathymetry plot; blue: quantized
input, magenta: continuous input.

differences are observed in waveforms calculated with original and quantized
input. However, for 99% of all points in grid C, this difference does not
exceed 6.4% of max wave height in C for AA a19 source and 4.5% for the
KK b3 source. In the absence of those short waves that are generated, the
signals calculated with continuous and even roughly quantized data appear
almost identical.

Very high precision in MOST input does not seem at all to be a necessary
condition of achieving high precision in MOST output. On the contrary,
these tests show that both the exact wave, entering grid A, and its rough
estimate, result in almost the same wave coming ashore.

Figure 6 shows the evolution of a coarsely quantized wave (0.1 cm and
0.01 cm/sec) from the AASZ a19 source as it propagates through grids A
and B. We see that the computational scheme acts as a low pass filter both
in space and time, leading to smoothing the quantization steps and literally
restoring a close approximation to the original wave while it propagates
through inner grids, wherever the signal level was sufficient to produce non-
zero quantizer output.
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5. Summary

Quantizing the surface elevation with a quantization step of 0.001 cm and
velocities with a step of 0.0001 cm/sec does not introduce noticeable changes
either in MOST output (calculated wave heights in grids A, B, and C) or in-
put, that is, time series in the propagation database. The quantization used
with second-order Differential Pulse Code Modulation with Quantizer Feed-
back and adaptive bit/sample rate, as described here, allows for reducing the
Propagation Database size to 6% of its original size as a space × time block
of floating-point data. Also, a quantization even 100 times coarser changes
MOST output only within a few per-cent, which points to a possibility for
more compression.
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